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Linguistic dynamic group evaluation method

based on dual feedback mechanism
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Abstract: A method based on dual feedback mechanism is proposed for linguistic dynamic group evaluation.
If group consensus level does not reach a certain level, revision is suggested to the most incompatible expert
according to the automatic opinion feedback mechanism. If this expert insists on his non-consensus opinion
and refuses to revise, the weights of experts will be reallocated according to the weight feedback mechanism.
Then, recalculate the group opinion with the updated opinions or weights. Next check the group consensus
level and improve the overall consensus level repeatedly until each terminal condition is fulfilled. Thus the
experts’ opinions as well as the group evaluation results are obtained. The paper also proves the convergence

of the proposed method and validates its feasibility with a numerical example.
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R A2 ELAFAE AR PP J7 15 BRON R DR R L 70 B8, S BE ARG IR s BT B, e — R PR (E AN
S b R S E LR

AR, BA YA A ERFAE R AR AN 1R AT 7T Qe BT 1 — SRR, BARTT 7 i — SR B
RRZE H S5 R v 145 B AR S AN Ag By sRF L B4 SE PO SE IR T R A 22 R R B AR AR ok B
BARXUIT 5 BIREARVEAN 22 L7125, 5k OR WA CITF R 7 6T DX T B 22 L AR E A R4 U5 3%, sl % SR
5 R A H A RAGE VS 2 53— SR B X S AR DA S R T W % 5 MR X — R, B RS
RT3 IRIL . Herrera F TR T — AN T8 515 B IO RF AL A B8, SR FH L s S 15 R E AL 1
5 B % 52 5 S0 T U BB AR R R, Dong %508 1T REAR AHP SFAN Il B, 32 HH T 6 AT LT F 8 2k i
& AHP JLiRIL 75725, Dong 250 FF K T — 5T peer to peer 22 HIFLIRIL 7725, Wu 25004 H 17—/ 5
TSR RO PR A T 58 ) WA B — SO R R B2 (0 S, Palomares S5 T — AN ) RO
(NRE SE R uN el F k= SENI NP AbeN ' it

AR BHASTEARPEAN 75 B R XA R B AT B B AR T A SRR L, B SOBUEAE 2 B
BRI RE b DR 1E e AN AL, ISR 2 Re W T A2, & KA AR B & KRN EA2AK,
D] B 75 B AE B SRR PPAN AR b 510 % SR B P BN L . FLOR, A% G sl SRR PPAN J7 V5 45 O s ot

XM i A AE AT DLIE S — SE R AR AL B R, DR U AE S SRR VR O o 2 v 87 23 S S % SR 5. it
ARSCEE R B ) R, SR T R T O S AL T RS SRR VRO U7 . 207 iR SR B SO
SHLH AL A S AR E PN FR) B B A0 S AL, 1 23l I 0 s S AL e 1 & SR 11 1 s A 1 S
BB IR T T X B HOU A WERE K I RF B A AR R, S % 5B S B L A N &
FALE A, R E IR E AL 5] T K IR, R 7 s ah SRR PR, 38— i, il J7 i Sk e
W1, R 12T A SR TP R SR B A R

2 ZrRiBNEEREMEHE

TGRSR T HE A 2 Herrera S5 2R H I — B0 G 515 B RIABAY, SR AE 5 RIE A BUE A —
T AR IR TE F PRIE BOFHEAT TF 5, W DA R e G £ B AR BN IS S0 R i L B AR A S 45 R A R 1)
L oeih UE B RS T R S Al B, —NE S R A DR RO — A Tl (sk, o),
H sy, ot 5 RIGHE S HHIEE kAR, T oy BT S, W2 o, € [-0.5,0.5), Kox PP 45
RE s Mz WAEFIESHEIEENS = {s0,81,..., 8.}, HH s, FoRiBFHIEE S PRI « MEIE,
i€{0,1,..., g} Bltn, —A 7 AME S BB AL IE SRR AT LUE SN

S = {so = Very Poor(VP), s; = Poor(P), sy = Slightly Poor(SP), s; = Fair(F),
s4 = Slightly Good(SG), s5 = Good(G), s¢ = Very Good(VG)} .

—MRER S HA R m s

DA 20> 1 s m sy R TR T

2) FEAEHE HE T “neg”: neg(s;) = s,_i;

3) RAIZH: Y s; = s; B, max{s;, s;} = si;

4) MEIsHE: Y s; = s; BF, A min{s;, s} = s;.



712 R 4 TR ¥ #H 3533 %
W s € S N— MBS K, AR A —JeiE BT B LT R 2 0 133
0(81) = (Si,O), S; € S. (1)

WSEH B e [0, 9] N1k F IR T LG TR RIS A, W] b a0~ B3R o —ooili UE BB
#0415 g
Si, i = round(/3)

A() = (s1,0) = { | @
a=p—-1i, «ac[-0.5,05),

Horpr round R Py & T HUB R T
I (si, ) T H BRI 9: 8, B € [0, g)1419:
A (s, ) =i+ a= . 3)

B (58, 1), (81, o) AAERE A 08 UE &, WSCTF ZaiB S HBcA R e 4191

DWR k<1, B4 s < s, REFFG<"RRH T

)R k=1, WAFW T =FEDL: a) 7 ar = ag, BA s, ~ s, REFFS ~ FIRET1b) # o < ag,
WA s < si30) By > g MAsy = s, “="FRARUT7.

M TS, NI B4 H T IGE CER S BT oeiE AU AR BT E

EX 1 B(s1,aq), (S2,02), ., (Sp, ) E—HJ0IE G L, WZH =0l UE B EAR P E T
3015)

(5,a)=A <Z EA_l (%%‘)) =A (n Z@) ) “)
=1 i=1
Heh B, N(si, o) MRS, 5 € S, a € [-0.5,0.5).

B2 (s1,00), (S0, ), - ooy (S, )i TEHE B E, w = (wy, wa, ..., w,) " AHRHIRE
&, N T SIS AR 2 557 o)

(5,a) =A (Z A7 (85, 00) wy (Z wi> ) =A (Z Biw; <wa> ) , 5)

[FIFEHE, 5, A (sq, o)X RIFSERL, § € S, & € [—0.5,0.5).

3 ETASERNHERIETNHE

3.1 [ REiER
WM RGP 8, KT REAN A = {A, Ay, ALY Eﬁ%éﬂy C = {C,0,,...,C},
B E R w = (w,ws, ..., W), W2 w; = 0,5 =1,2,....m Sw, = 1. WHHERDES
j=1

N D = {DMy, DMy, ..., DM}, A = (A1, Ao, .., )T % GOR B HORCER ) B, A IREAIIRIRA T %
% DMy IUAEHE W Mo > 0.k = 1,2 0y50 2 A = 1% S = (s1500), ., W45 DM, S h 03761
L, 36 5,500 FREE DM, BT A, K FIRHE C; TIN50 B, 5,500 ABUEE UFH0
BEEFRARBER S = {s0,51,..., 5, )0 —DTEE FUHROAE SRR S = (s500),,.,, FHHI—
T SUFIERE Ry, = (g gon)). . RIS T ST AR T3 T, BN ATk A B 701
SGPIHERE R = ((ijs 445)) o H

nxm

nxm’
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(fija dlj) = A (Z )\kA_l (T’ij(k), aij(k))) = A (Z Akﬁij(k)) 5 1= 1, 2, ey TL;j = 1, 2, ..M. (6)
k=1 k=1

BT A P ol D R R 0 DR — B, AT B SRS T B R R ) — N AL AR . Kacprzyk
A (LOTSR RSO 22 B A s ST — NI LR, Bryson 75 SCT AR L SRR BORUEF (4 40 SR BRI
AR SL IR B, Herrera-Viedma %5 USU@ I L5 7 78 L K 00 HE T 1) &2 10 07 B 22 5 0 2 LR FE FE, 1
SRV 53 Bl SUT BEARFIA PR K 5 — SO PR AR RIS AN — UM FE AR LA BB AL IR R B . 6T AT I 5, AL
AR EX.

BN 3 SRR RS BT A B 2 18] R A B8 s & R S R0 AT B RRR FE, RV L

~ 1 n m B 3 ~ ~
GCI, = d(Ry, R) = mnlg +1) ZZ |ATY (rijry Qijry) — A7 (Fig, @ig) |, N

i=1 j=1
NL K DM, HIFFAILIR$E % (group consensus index, GCI), k = 1,2,...,s.

H1(7) %1, 1) GCL, € [0,1);2) GCI, = 0, 24 HI4 Ry, = R.

Ay R F IR AT BE, WA GCL, < v, MR R, 5 R Z AL IRFLEE & vl 532 1,
H GCI, > ~, WFK R, 5 R 2 1) 3L IR FE B R R AT 232 1), 76 SR o, ~ BOEUE T AN i AR
SEBRVPAN 75 BSOS, TR A Bl 1 B R v, 18 A T [ S A, PPN S R R R EOR, AR 2
T2 R BYBEAR VR TR T R 2 07 SR VAN S 7 AR S R B AR PR, U RT LUK U B R e — L,
PIRRIE IR R AE PR
32 thriaAMFngL 1k &1

FEAR LA BRURE H B o BB 02 W i o8 L AR, e H R ORGSR, RV 4508 2R
FE—HORES. B AT, BEAPEN PR A2 B AR — o I A BB HLE R AR . RO R Il AT AR A
LRAVE LR, 8 BN PN 55 ST AR5 B IR 2 KA MR & K. — et A0
WP AN B A S 5907, A4 THE B RAT- 6 & F A N A TP i oL, A AL NI BR 2
GG T, 15 W TG NI S84 DRy S A 110 BH ) R, A SCABGE VAN B AR R R B 4 52 W v A8 E R R 1
0 R

RN 1 W R R PR B S R PO B 2 () (R SRR R R i B2 1, W& A B H
S VP R FE.

BTN 2 0 St 5 e (VP B S AP R 2 0 36 R R A R 2 1, (R L
1E B CRIPE RS, TSR BUAR SC25 H 1 8 B0 a8 2O ol LS e L v R

AR 3 1R & S gh H PPN RE B S R VAN R0 B 2 18] i R B R AN AT 4252 1, W& 5K m] LAFEAS
H— BN BE )RS TE T, 1R E SR AR08 . AR A4 18 38 R FH A SC 4t AL = 1 B S L
AT R .

TE A Bt fErp, b P — N EE A . AR e a8 B4 EFZ R

RIEEM 1 WERAESE ¢ IR B REE R G, X TE k=1,2,...,s #A DM, fE4&5E M
R WA S5 AP A2 Bk FR, i ¢ = ¢

RIEEM 2 WIRTES ¢ IR Bk FEEE G, X FRRIEFE H O JE3WS & AN H AL T A &
% DM, (DM, € D), #1f5 GCI\" < ~ 5w, WIBEIEL, fit ¢ = ¢,

RIF M 3 MFIAR] 7 S HUE MBI RRERIRE T, T > 1 HoIEEE, Bkl Emc o
FEA, 2 LB = 25 W A8 B2 2 A A AT B — SR R AT A s Bk 24k
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33 HEPR

ARSCHR 7 v BRI R

WA EHI G THG OIS = (50) 00 b = 12005 ERBBBRE X =
(At Az, ooy A) s B RBEACHARTE AT B2 2 MU, SRRSO T .

Wil & RRAE TGP By = (070 000)) k= 12,5 RIRAIEH 04 5%

G D BRRABE N = (%, X, A1), BHEREIHIERE R = ((7,67) .

(/R Y]

SR 1 AR ISR 5 1 BN — T8 SUB RIS Ry, = ((rijon: i)
Horp (Tij(k),()éij(k)) XF N BUE N Bij(k )» k=1,2,....s; ;2 t=0, DO = D,D ONt=0 I AR A1 24 1)
LRGSR = Rk = 1,2, s e LR BHASHR IR BT 32 MU

B2 RO @ BB AR RO, SMERUER DI DO h— AL RIGTHER RY =
(el %ﬁ%ﬁ@ﬁ@Rm—@gMﬁwm (SRR 5] GCIY, DMy, € DO, Hi 275
L 22 2 e O, B0 S A 5, 75 U208 3

$%3%ﬁ%ﬂm@%ﬁ%ﬁmﬁ%ﬁ%%kﬁmxﬁ“:ﬁﬁﬁﬁGmP}wDMh%ﬁ%ﬁa
(VP46 LR 5 B RV A R — SRS, R DM, A SRR, B 4. fu ke i
L AT A = X0, R = (8D ale)) stk

A (A_l (TE;%k)a O‘E;)(k)) ® + A~ ( Z(Jt)a S)) (1- 77“))) , k=h
(t+1) ¢+ _ 8)
@MW%MJ P (
(il @l ) » DMy € D, k# h,
4 t=t+1 D" =D FLIR 2,
$RR4 DM, AR Ry H S, AN B RS @) iz e, MO8 R B SR AR R

PR A A SR N AR, I B R A E SR A S D R A, W RUTY = zﬁl
k=1,2,...,s DM, fEF —5 s Tt A oh i 500 T oy

A = (09 4 A2 (1 = 09)) AL, ©)
Hrp oW € (0, 1), D W H AR LK DM, 76 F — e 22 B A& vh (A E il i 8y
APD — AO L XD(1 —g)\D | DM, € D,k # h, (10)

NG A = </\§t+1),)\§+1), . ,)\g”l)) L F

(9 AP — 9<t>)) A k=h
A= (11)
M1 _ pk) (t)
(14 A2 =00)) A", DMy € D,k # b,
AL R AT >0, Z)\ U — 1.4t =t+1, D0 = DO\{DM,,}. #3552

SBS ¢ WL SRGE A, BN DLk BB —BURA. Hith R = ((7,a5)) L K43
FE Avi= 1,2, n TG A M

y Sp?ap - (ZA (z(;*)7~§§*)>wj>> i:1>27"'7n7 pIO,l,...,g, (12)

IR 6,
HE6 iy, AR A i = 1,2, ..., n HEATHEF R, 1R IS R4 R
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34 Wrai

ARSI 4 00 B T U SO R R 2 S A AR PP 7 iR 2 U, R A AR T AR LR KR
FH B0 BR TR R IR v] N, AR SCOTVEAS AT I R () — AR A A R FE A5 2 T SO Bk H AR R R B A
ZE K, FA AR SO 45 TN /)% KR ALV BB SO . W% % K AR, T4 A8 COPP A 46 B /5 4%
BRIcATEIE, T FARE, WAORKE PN R FEAAR, AR 0 A IR 4k 2147 . S 4h, FEARTC
Firgs AL, o AR T RO B O SFREEE, n BN % 5K TR ZO0 HPA A6 PR E s i 22, 1
2P Z, 0 NBEACHY REL, 6 8/ L S IR AR LR ST AST R AN K. AT 6 R B Y. FH
ARV IR EE ] 5E , BB 1538 SR IL AR 4 FA5 oo™ A2 0 B2 Bk, AR 98 3 4 A FL Al & 58 1) SR HK - DA
JBEARSEIUE B 7 SR8 A6 IHUE TG . H BRI, AT 0 1R EUE B4 e BB S A i
TEIBAT IR S USRI N T SIS AR BE, MTTT 260 02 AR SC S5 7 A 5 ). 7 F B R0V (R U Sl 2 T,
eI B R E n A6 A

B 1 Rk, 0,00 € (max {r®, 0}, 1), 3k

GCIY — max {Gcﬁﬁ

DM;eD®) | I#£h

pYRIelei

A BT, 70 € (—oo, 1), 70 BUHUE R P T B2 b SRR SE R B0, AR A 9 L b it 02 5 ik
A R () LR BE ) 22 S AN BIE P & R = AN S8, I T 24 FOREA PPN BABE. SEBr B, th T ()
BRI S, FTBL 70, 000 € (max {70, 0}, 1). H130(13)81, 1154 oA 6 PE A 10 5 LA 5
FICIRFE B ARIR 2 (AIGCT, > GCL, b # 1), W T ZH00 T AUk — 28, T R f— MR
T S RO REAUR R B ). S 2 R St v, R RE I AN AN B e R T 2 M O AR XN
VAR D). JXRPARAE A AV A SRR 5 1) 75 5K 38 2 U 5 BL 1) R BE 2 P DRAIE AR A R R A2 ) IR 2
Ji. AT, B SRABBE 1 AL, AR A4 T g 2

EHE1 (AR ¢ Regakh iR K DM, #ARTE @)V BEHN AR, IAH

max {GCIZ(HD} < max {GCIl(t)} .

DM;€D(t+1) DM;eD(®)
B PR 1 UE B LM . 120 B B A0 SR AR ) R SR AR AR SO B SO B 2 B B HI T, IR 4
Sia sz 5, BRSLRKE 25 T, AREEIEL.
EE2  WURAEE ¢ AR T IL K DM, ELE SOU s, W2 IRAST P 45 H AU I 5 B L 5K
BCEAT G, IKRA

7O =1

: 13)

max {GCIl(t+1)}< max {GCIl(t)}.

DM, eD(¢+1) DM,;eD(®)

SE B 2 UEII ILPA 3. %o B WD an Rk R BB AR RE B B B AR, M A R g
Ja, R SCRUKTF R 3R . SR 6 25 8 DAL BERT B, AR SCRI s Y R AR SRR A BT 12 B,
TR TTVEIBAT W 2 1K, B REIL BIHUE R AILIUKP.

4 BUEHEH

FERP i PR TRERR, SRR 25 [ P IR 2 i Lo i3 Aol 55 (RN e JE R sh 25 IEC B, AT A 4L T
e AR IXFERENS KM 246 6 b F 5 A 91, B AT R AR, HEB) 7 i BRIE BTl DL 0 FEv 20 il i 4l it
PR IR 5, IR R R A et i, R DU S AR NI (AL, Ao, As, A TIEI— K S 5HE 47 i
P FRJT A M RESI(C) ZZBII(Co)~ BREERES1(Cy)~ ARG DL(C2) 5 VU I8 1 H 5 308 T 6 A1 7 7
175 INIH FF R BIASA T T ik A % X {DMy, DM,, . .., DM5 }x PUAS RS R B3 [5) F A e J7 k4T
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RO, B HE RN A = (0.30,0.15,0.20,0.25,0.10)", B E A w = (0.25,0.15,0.2,0.40)" . 4
B FHETR, I 9 KEEE S IR ES A
S = {sp = None(N), s; = Very Low(VL), sy = Low(L), s3 = Slightly Low(SL), s, = Medium(M),
s5 = Slightly High(SH), s¢ = High(H), s; = Very High(VH), ss = Perfect(P)}.
T E K g HTE & PR R AR T

Ch Cs Cs C4 Ch Cy Cs Cy
A H SH VH L A [ P L M VL
S, = A | M L SH H ’ s, = A, | SL VH H H ’
A; | VH VH M SL A; | VL VL VH M
A, \VL P H VH Ay \ H H P P
Ch Cs C; Oy Gy Cy C; Oy
A (L SH VH SH A H SL SL H
s, = A, | M SL SL SH ’ S, = A, L SH H P ,
A; | H VH SH VH As; | M VL P VH
A, \M H VH SH A, \VH P L SL
4 Cs Cs C4
A, (VL VH L VvH
A, | VH M VH SL
S5 =

A, | M H L SL
A, \L SL M SH
R K & ZIE 5 VPN E B R —oniE OB PP JE . 2 & K SRR ] 252 )
i v = 0.2, DO = D. FIF RO B BEARENFERE RO, It HAT DO thig — % K AL RS
$¥t5 GCI” = 0.155 9, GCIY” = 0.2198, GCI = 0.1420, GCI = 0.214 9, GCI” = 0.253 1. H
T dP dP AL KT R — B AT B2 WA y, AT 6 B2 kS AT LA B, TR B SR R F
%N DM, FEaT R 13) iHE A H 70 = —0.32. 3B n© = 0.8, 00 = 0.8, %)L K DM, 24t
TN AERFE MR, L5 DM BB 00 A, A
& C, Cs Cy

Al (827 —02) (86, 045) (83, —039) (86, 039)

R(l) _ A2 (567 033) (54, —002) (87, —036) (54, —04)
Ay | (s4,0.17)  (s6,—0.3) (s5,—0.31) (s3,0.39)
A4 (82,0.39) (84, —024) (84,0.26) (8570.11)

4 DO = pO RY = RV k=14 A0 = AO_ 585 —#10E LR BHEEGCY =
0.155 8, GCIYY = 0.218 8, GCI{" = 0.144 0, GCI"Y = 0.212 8, GCLY = 0.207 6. 7J &1L IR F2 ¥ B A [
% 5 NDM,, HHEAErM = 0.82. L n™ = 0.85, 01 = 0.85, 115 %K DM, #AEFN B S, £
K DM, #2800 5, I

c, Cy Cy Cy
Ay [ (sg,—0.44)  (52,0.33)  (s4,0.17)  (s1,0.43)
@ Az | (53,0.09) (s7,—0.47) (ss,—0.13) (s6,0.01)
Az | (s2,—0.42) (s9,—0.48) (s7,—0.22) (s4,0.15)
Ay \ (s56,0.30)  (s6,0.13)  (ss,—0.40) (ss,—0.37)



550 L ST MU0 & R B S BV 725 717

4 D@ =p0 R = RW |k =1,3,4,5 2@ = XU EH—# 1% 5 IR 5H

GCI® = 0.154 6, GCIYY =0.1909, GCIY = 0.1409, GCIY = 0.2147, GCI¥ = 0.206 0.

i T GOIY, GCIC R T4 5 Bk B B . T 7 B A ST SE UL R, o500 ) =
0.84. 1&H 0 = 0.85, 7 = 0.85, 1% ZK DM SRV FERFAZ U, 5 DM, E 484255, )RR H 20(10)#1
RADWBEEFE, 5 A@ = (0.311 3,0.155 6,0.207 5,0.221 9,0.103 8)".

4 D® =D® DM, RY = R?, k=1,2,...,5 i1 D® i+ 53050

GCI®Y = 0.147 8, GCIYY =0.1925, GCIY = 0.137 8, GCIY =0.204 7.

AL AR A5 % 9 DM, 3 AT R (13) it 745 7(3) = 0.43.
EHL @) = 0.8, 0G) = 0.8, IR () %E K DM; R BEENHFEE I L, 5% DM, 218 000 A,
NIEz]

o Cs Cs Cy
A [ (52,044)  (56,0.02)  (s3,0.13) (s6,—0.11)
R _ A2 | (55,-020) (51,-0.06) (55,0.33) (54,008
Ay | (54,0.33)  (s6,—0.50) (s5,0.23) (54, —0.30)
Ay \ (s3,—0.32)  (54,0.38) (s84,0.49) (s5,0.21)

A DW =D RY =RY k=124 A9 =XO® 8 DO Lz ia5m 5

GCIY =0.1475, GCISY = 0.191 5, GCLY =0.139 3, GCI{Y = 0.168 0.
Z It D@ WA & R BARILIRIE RO /N T B R IR B AT B2 BIE y, ML IRIE R, Sk o
WRAIERADRIATSRAE TR A, (1 = 1,2,3,4) 10 = Joil L& E N

Yy = (84,0.48), Yo = <$5, —010), Ys = (35,0.03), Yy = (85,0.33),
MR AL, BENIR Ay 52 T RIR TP 2 5 0 FTT R I S LiE s, VR RESs

5 &RIE

T [ A SCIR R ShASEAAVEA T5 R0 70 B B R B UM S PR B B ASCH R TR ST
B DE AT IR, B2 T — b SO0 a8 BSOS S A SR R B S AL ] R s A HEAR AN 5
VEIFUER T ZINEAE SR TR IL U TT T B . ZTERE AL TR ZOW R B 51 SRR R R AR &
FAE VPO AR, SR THRERIE RO I BRI & OB SRS A 3 & SR B B A 1 48 5 SRR sk
HERILIUR . 5 O I T B, A SCAR R 7L 00 U S L, Jh 25 T SOBLE S BTALRI, PR
T3 2% SRR SO AR FL R ZO] DL A i R A L IR R BB B E AR L, BT U R
AR I, B G 70 L XA 51 i, A SCIR M KT E R A BE NRFE. £E4 5 IR I TARE o, 52
8B AR B RIS SRR TR AR

Epat
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